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FIGURE 1. CVD system used for growth of 

2D SiC 

 

 

 

 

 

 

We have attempted growth of 2D SiC on polycrystalline copper foils using our Chemical Vapor 

Deposition (CVD) reactor as shown in Fig. 1. During the growth process, both CH4 and SiH4 

gasses were introduced after annealing the copper substrate in a H2/Ar flow at 1000 0C. However, 

due to safety reasons and to facilitate slow growth rate, we have used very dilute SiH4 (2 mol. %) 

in hydrogen. This imposed the restriction of using low concentrations of methane. Our preliminary 

results showed formation of graphene at ultra-low concentration of methane (<0.5 sccm compared 

to 20 sccm typically used for graphene synthesis). Since carbon solubility in copper is extremely 

low compared to that of Si, we maintained SiH4 throughout the cooling process even after the CH4 

flow was turned off.  Fig. 2 shows (a) low magnification TEM image (b) high magnification TEM 

image (c) EDX spectrum (d) Raman spectrum of the sample grown on copper foil at 1000 0C with 

combined flows of CH4 and SiH4. TEM images confirm the presence of layered structure while 

EDX confirms presence of both C and Si. Most interestingly, Raman spectrum shows SiC like 

feature (~860 cm-1) in addition to typical D, G, and 2D peaks characteristic to graphene. These 

initial results are encouraging and confirms growth of at least regions of 2D SiC structures. We 

are planning to perform more in-depth characterization of the material and to reproduce the results. 
 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 2. Characterization results from preliminary 2D SiC synthesis experiments: (a) low 

magnification TEM image (b) high magnification TEM image (c) EDX spectrum (d) Raman 

spectra for samples with and without SiH4 showing SiC like peak in addition to graphene peaks 

when SiH4 is present. 
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Under varying conditions for CH4 and SiH4 residency times during the reduction, growth, and 

cooling processes we synthesized 2D materials which shows an additional Raman peak between 

D and G bands of graphene as shown in Fig. 3. Currently we are trying to understand the origin of 

this peak with additional characterizations. 

FIGURE 3. Raman spectrum for a samples synthesized with CH4 and SiH4 showing additional peak 

between the D and G peaks of graphene. 

 




